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In the end I managed to peg out a line, down as much 
of the axis as I could get at, 523 feet long, from the 
columns in front of the sanctuary down to the lower end 
of the Hypostyle Hall; unfortunately, both the extremities 
of the line are blocked up. The sanctuary itself is com¬ 
pletely filled up with the huge stones of the fallen roof, 
and the last columns of the Great Hall at the other end 
are at present built round with stones and bags of sand 
on account of the repairs being carried out to the neigh¬ 
bouring pylon, while the pylon itself is timbered up to 
prevent its falling, so that the two important points for 
a survey of this part of the axis cannot be used at present. 

The line at this end of the axis had to be continued by 
the theodolite alone, as no measures for centring were 
possible, as it had to be carried through the Rameses 
Pylon into the Outer Court so far as the standing pillar 
of Tirhakah in order to get the true bearing of the central 
tine by observations of the Pole Star, that star not being 
visible from an}' place on the axis inside the buildings. 

The result of the survey in general quite confirms the 
data used by Sir Norman Lockyer in fixing the date at 
which the original axis was laid down, viz. about 3700 b.c. 
—a date which M. Legrain fully accepts on the results 
of his excavations, as the building of the upper end of the 
temple has been assigned on archteological grounds to 
about this period ; indeed, two statues have been dug out 
by him, both now in the Cairo Museum, which give direct 
evidence as to the date. One is a seated figure of Cheops 
with his cartouche (of the fourth dynasty), the date of 
which is given in the lists as b.c. 3733, and the other is 
a headless figure which has been assigned to the work of 
the third dynasty. These figures were, of course, dug up 
long after Sir Norman Lockyer’s survey; no older work 
has been found. 

The height of the hills behind which the sun used to 
set at the summer solstice, to which the temple was 
oriented, was taken at 2 0 30'. From the spot I was able 
to climb up to on the stones filling the sanctuary, to what 
I thought was about the height of an altar, I made it a 
little more; but as I had to see the hills through the 
timbering of the Rameses Pylon, between the struts, I 
could only measure the small part which was not covered; 
if this is the correct height, as I believe it to be, it 
would make the date of the foundation a little earlier, 
possibly to the time of the headless statue, which M. 
Legrain has assigned to b.c. 4000. 

There are a great many difficulties just now in carrying 
out such an accurate survey as is required to arrive at an 
astronomical date of any value on account of great work 
that is being carried on. It ffiust be remembered that 
the temple is about 1200 feet long, and stands on an area 
about five times that of St. Paul’s, and is divided into 
numerous halls, corridors, and gateways; but all these are 
connected by the axis which runs through the whole build¬ 
ing from east to west. This axis, when originally laid 
down, pointed to the place on the hill at which the sun 
disappeared behind it on the longest day, and the differ¬ 
ence between the place where the sun set then and where 
it sets now gives the date of the foundation of the temple, 
the rate of the sun’s change in declination being known. 

M. Legrain tells me that in about two years’ time he 
will have cleared out the fallen roof of the sanctuary, and 
that by that time he hopes the repairs to the Rameses 
Pylon will be completed and the timbering removed. In 
that case a unique opportunity will present itself for a 
survey of the whole of the axis at once from the court 
behind the opened-out sanctuary right down to the 
Ptolemaic Pylon at the west; and this Mr. Dowson, the 
Director-General of the survey in Cairo, has very kindly 
undertaken to have done by the survey officers so soon as 
the work is completed. Howard Payn. 

20 Hyde Park Place, W., October u. 


A Possible Relation between Uranium and Actinium. 

It is believed fairly generally that actinium has its 
source in the disintegration of uranium, although it is not 
a member of the direct line of descent through radium. 
This belief is based mainly on the fact that actinium and 
its products have a constant ratio to uranium in minerals, 
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and since this ratio is very small actinium is supposed to 
be a branch-product. 

In The Philosophical Magazine for September Mr. G. N. 
Antonoff describes some experiments in which a new pro¬ 
duct is obtained, called uranium Y, and gives strong 
reasons for the view that it is derived, not from uranium X, 
but directly from uranium. It is always in a small ratio 
to uranium X. Antonoff has shown that it is probably 
a branch-product, and a possible origin of the actinium 
series. 

The following considerations may indicate how such a 
branch-product could be formed. They were not thought 
worthy of mention until the starting point of a branch- 
series had been found experimentally. If a single atom of 
uranium begins to disintegrate, it ordinarily leads to the 
whole radium series, without disturbance from other atoms. 
But the molecule of uranium will contain at least two 
atoms chemically combined, and perhaps a large number. 
An instability arising in one atom may frequently produce 
a similar instability in a contiguous atom, or even a pro¬ 
jection of one atom into another, so that two atoms may 
break up together and form new combinations. 

The scheduled atomic weight of uranium is 238-5. Two 
such atoms have a weight 477. If they break up together 
and form only one substance, it might have a molecular 
weight equal to that of uranium, or |, J, . . of that of 
the combined atoms. On the assumption that three atoms 
of a substance are formed, its atomic or molecular weight 
is 159. 

The experiments of Russ appear to give the most trust¬ 
worthy value of the atomic weight of actinium emanation. 
They showed that the thorium emanation is 1-42 times as 
heavy as that of actinium. If thorium emits two a 
particles, both helium atoms, its emanation should have 
an atomic weight about 224. The atomic weight of 
actinium emanation thus becomes about 156. 

On a theory of the constitution of the elements given 
to the British Association by the writer at Portsmouth, it 
is more likely that the emanation from thorium has the 
same atomic weight as that from radium, and that 
actinium emanation has an atomic weight of 152-5. Russ’s 
experiments would then lead to a value very close to this 
for actinium emanation. It is, of course, difficult in most 
cases to obtain satisfactory conclusions from such experi¬ 
ments on diffusion, but there are strong grounds for think¬ 
ing that in this special case the usual sources of error have 
been minimised. 

If uranium Y be formed in this way, with an atomic 
weight 159, it may well be the parent of actinium, whether 
the suggested atomic weight of the emanation be correct or 
not, and it is not unlikely that at certain stages in the 
radium series a similar series of branch-products of low 
atomic weight may be produced. There is evidence of this 
in the complex product radium C. 

J. W. Nicholson. 

Trinity College, Cambridge, October 11. 


Hot Days in 1911. 

Mr. MacDo wall’s letter in Nature of October 12 
(p. 485), in which he directs attention to certain features 
in the sequence of annual number of hot days at Green¬ 
wich, is interesting. Nevertheless, I think he himself will 
acknowledge that his example, viz. the summer of 1911, 
is a happv one. What his diagram would lead one to 
expect if one were making a forecast, and not a retrospect, 
is that the number of hot days in 1911 would lie between 
his lower limit of 90 days and an upper limit of about 
90+130, or 220 days; the value half-way between the two, 
i.e, 155 days, being the “most probable.” Clearly in this 
case the upper limit, and also the most probable value, may 
be disregarded, and the lower limit is sufficiently high to 
be worthy of note. 

The fact is that the dot for 1909, the ordinate of which 
is sought, lies on the lower edge of the boundary of the 
area of dots, so that in this case the lower limit gives a 
close approximation to the truth. If a dot happens to lie 
near the upper edge of the area of dots, the upper limit 
of its range along the vertical of the diagram becomes a 
close approximation. But since the difference between the 
upper and lower limits is no fewer than about 130 days, 
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that is, 53 days more than the average number of hot 
days per year, it is evident that the method will seldom 
give results that are useful. 

I think the most striking fact brought out by the 
diagram is that a distinct relationship exists between the 
total number of hot days in five consecutive years and the 
difference between that number and the corresponding one 
for the next five years. T have used the diagram to find 
the coefficient of correlation between these quantities, and 
I find that its value is as high as —0*725 ±0-059. 

Five hot years are thus usually followed by five cold 
years, and vice versa. This may be accounted for by 
supposing that the number of hot days at Greenwich is 
subject to a regular fluctuation with period not far from 
10 years. If the period were exactly 10 years the 
coefficient of correlation would be nearly — 1, and all the 
dots would practically He on a straight line passing through 
the origin of the diagram. The fact that they do not lie 
on a straight line means either that there is another period 
or periods superposed, or that 10 years is nearly, but not 
quite, the true period. 

It would be interesting to learn whether the directions 
of the lines joining successive points (chronologically) on 
the diagram show any sort of regularity. If they proceed 
generally in a clockwise direction they indicate that the 
period is slightly greater than 10 years ; if in a counter¬ 
clockwise direction the period is less than 10 years. The 
whole arrangement is similar in some respects to Dr. 
Schuster’s well-known periodogram. R. Cories s. 

October 14. 


Insects Feeding on “Slime Flux” of Trees 

My attention has been directed to three elm trees at 
Ettington, near Stratford-on-Avon, which it is said have 
been ‘‘killed by wasps.” It appears that the wasps were 
attracted by the sweetness of the sap, and attacked the 
trees in such swarms, and so drained them of sap, that 
the death of the trees seems imminent, all the leaves having 
gone yellow long before the usual time. 

I should be glad to know if others have noticed similar 
attacks on elm trees, and whether the averred sweetness 
of the sap is due to some previous degenerative change in 
the tissues of the tree, or whether wasps would attack a 
normal tree if they could get access to the sap. 

The elms are all three comparatively young trees, and 
belong to the common variety. My informant tells me that 
he has previously noticed the same thing happen with an 
elm tree in one of his fields, which died the next winter. 

Joseph A. Gillett. 

Woodgreen, Banbury, October 9. 


A similar phenomenon may be seen at the present time 
in the collection of elms at Kew. The trunk of a fine 
specimen of Ulmus parvifolia has for some weeks past— 
but more especially during August and September—been 
the daily rendezvous of hundreds of wasps and bluebottles. 
As is the case with the trees at Ettington, the attraction 
is the sweet sap that exudes from the trunk. It is a 
mistake, however, to blame the wasps for the damage that 
is being done to the trees. They do not cause the outflow 
of sap, but are merely there feeding on it. A piece of bark 
has been removed from the tree at Kew and microscopic¬ 
ally examined. It was found to be suffering from what is 
commonly known as “ slime flux,” the bark being 
saturated with sugary moisture. The primary cause of 
this somewhat obscure disease appears to be a yeast, which 
finds its way to the cambium layer by means of a wound. 
Often, as in the Kew instance, ingress has been facilitated 
by the borings of an elm beetle. The yeast sets up a 
decomposition of the cells, and starchy, ultimately sugary, 
products are formed, which exude from the trunk in solu¬ 
tion. It is this which attracts the multitude of wasps, blue¬ 
bottles, and other insects. It is evident from the odour 
of the bark that a certain amount of fermentation is 
going on, and the presence of alcohol is further indicated 
by the behaviour of the wasps, which, after feeding for 
some time, become stupid and lethargic. 

Although “ slime flux ” is not an uncommon disease of 
trees in Britain (it is much more prevalent on the Con- 
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tinent), it is not one of the most troublesome. Still, where 
it attacks it is nearly always ultimately fatal. The Kew 
tree is evidently suffering from severe debility. Un¬ 
fortunately, the disease, as a rule, has become firmly estab¬ 
lished before there are any outward indications of its exist¬ 
ence. When noticed on a branch the part attacked can be 
removed, but when the trunk is badly affected there seems 
to be no means of curing it. W. J. B. 


Meteor Showeis. 

Tiie following meteor showers become due about the 
time when the Orionids may be expected to put in an 
appearance :— 

Epoch October 18 22I1. (G.M.T.), approximately twenty- 
ninth order of magnitude. Principal maximum, October 20 
i2h. 45m. ; secondary maxima, October 20 uh. 15m. and 
October 22 8h. 10m. 

Epoch October 20 9I1. 30m., approximately fifth order 
of magnitude. Principal maximum, October 21 uh. 15m.; 
secondary maxima, October 20 9!). 30m. and October 22 
ioh. 35m. 

From the foregoing it may be seen that there is likely 
to be a considerable amount of meteoric activity on the 
nights of October 20-22. These three nights seem well 
favoured as regards maxima, which occur at times very 
suitable for observations. 

Other radiants besides that in Orion may be found 
active on the nights mentioned, but Orionids ought to 
prove most numerous on the night of October 20, as it is 
on this night that the general Orionid maximum becomes 
due. John R. Henry. 

October 16. 


The Possible Identity of the Kiess Comet. 

It is well known that the aphelia of many comets are 
grouped at distances which are nearly the same as those 
of the larger planets, and astronomers have sometimes 
attempted to use this fact to demonstrate the existence of 
a planet beyond Neptune. M. Flammarion mentions two 
cases—a comet which appeared in 1532 and 1661, and 
Tuttle’s 1862 comet, which is related to the Perseid 
meteors, and has a period of 121^ years. These are taken 
as indications of a planet at a mean distance of about 
48 astronomical units. The evidence is obviously in¬ 
sufficient ; and special interest therefore attaches to the 
statement that the Kiess comet (19116) is possibly the 
same as 1790 I. If the identity can be established, this 
comet must belong to the same group as the other two, 
and may be regarded as strengthening their evidence as to 
the hypothetical planet. P. H. Ting. 

7 Chandos Road, Redland, Bristol, October 2. 


Standard Time in New Zealand. 

I note that in Nature of March 16, in an article headed 
“ Standard Time in France,” it is stated on the authority 
of “ Hazel! ’s Annual ” that the standard time adopted in 
New Zealand is 11 hours fast on Greenwich. 

This is not correct. New Zealand standard time is the 
time of the meridian 172^° E., that is, 115 hours in advance 
of Greenwich civil time. This is correctly stated in 
“Whitaker’s Almanac,” 1911, p. 89. 

G. Hogben. 

Seismological Observatory, Wellington, New 
Zealand, September 4. 


Habits of Dogs. 

Mr. Venables’s reference to formic acid (Nature, 
September 21, p. 382) reminds me that once, in the pine- 
woods at Potsdam, I came upon a forester performing 
some curious evolutions, apparently patting something on 
the ground and then holding his hands to his face. He 
explained that it was an ant-hill, and the smell was “ very 
good for the nerves.” A. Everett. 
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